press).
Aspects of the process of class switching can be studied in cultured cells. Normal IgM / splenic B cells from mice will switch to IgG and IgGab expression after polyclonal stimulation in culture with lipopolysaccharide (LPS) (Bergstedt-Lindqvist et al., 1984) . T-cell-derived lymphokines can influence the isotype to which the cells switch (Isakson et al., 1982; Bergstedt-Lindqvist et al., 1984 Coffman et al., 1988; Lebman and Coffman, 1988 (Bergstedt-Lindqvist et al., 1988; Coffman et al., 1988; Lebman and Coffman, 1988 Rothman et al., 1988; Stavnezer et al., 1988; Berton et al., 1989; Esser and Radbruch, 1989 (StavnezerNordgren and Sirlin, 1986; Yancopoulos et al., 1986; Rothman et al., 1988; Stavnezer et al., 1988; Berton et al., 1989; Esser and Radbruch, 1989; Severinson et al., in press (1986, 1987) since it has a purine at the -3 and a G at the +4 positions.
DISCUSSION
The germline RNA transcribed from unrearranged C H genes may simply be an indicator of the accessibility of CH genes. Alternatively, the act of transcription, the RNAs themselves, or their products may function in class switching. The facts that each of the unrearranged CH genes (except C) have been shown to be transcribed under appropriate conditions (Stavnezer-Nordgren and Sirlin, 1986; Stavnezer et al., 1988; Severinson et all, in press), and that where examined, these transcripts have an exon located 5' to the S region, and that transciption proceeds through the S region in the sense direction Stavnezer et al., 1988; Berton et al., 1989; Radcliffe et al., 1990) suggests that this transcription has a function in class switching. Additional common properties are that the germline y2b , c (Radcliffe et al., 1990) , / (Lennon and Perry, 1985) and 1 RNAs all have multiple initiation sites and no TATA or CCAAT boxes located 5' of their initiation sites. Some of the initiation sites of y2b, /z, and yl RNA have similar nucleotide sequences (Fig. 2D) , suggesting that they may use a common transcription factor. However, these sequences differ from the initiator sequences that have been defined for other genes that lack CCAAT and TATA boxes (Sehgal et al., 1988; Smale and Baltimore, 1989 Kozak (1986 Kozak ( , 1987 (Stavnezer et al., 1985) . Thus (Stratagene, La Jolla, CalifOrnia) and hybridization was performed as described (Maniatis et al., 1982) .
DNA Sequencing
Sequenase (United States Biochemicals Corp., Cleveland, Ohio) was used for sequencing plasmid DNA (Tabor and Richardson, 1987) .
Polymerase Chain Reaction (PCR) PCR was performed according to Frohman et al. (1988) . Briefly, 2/g of poly(A)+ RNA (preheated at 65C for 3 min and put on ice for I min) was reverse transcribed using a C1 oligo (Figs. 1A and 2C) complementary to Crl sequence (Honjo et al., 1979) The amplified products were cloned into a Bluescript plasmicl with blunt-end ligation and identifield using the 5'Sr BamHI-PstI fragment as a probe (Fig. 1A) .
RNase Protection
Full-length 32p-labeled antisense RNA probes were transcribed by T7 polymerase from Bluescript plasmids containing various 5'S1 segments. RNase protection analysis was performed using these probes as described (Zinn et al., 1983) , except that nuclease P1 (20/g/ml) was used instead of RNase A.
Primer Extension
Primer extension was performed as described (Ausubel et al., 1987 
